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(54) Ink Jet printing device and an Ink cartridge 

(57) An ink jet printing device includes: first storage 
means, provided on a printhead (7) for storing data of a 
type of the printhead. second storage means, provided 
on an ink cartridge (8), for storing data of a kind of ink ^ 
contained in the ink cartridge and types of printheads 
compatible with the ink cartrkige: and control means . 
(14) operating such that the control means judges 



whether or not an ink cartrkige is compatUe with a 
printhead on the basis of data read out of the first and . 
second storage means, and causes the ink jet printing 
device to peribrm a printing operation when the ink car- 
tridge is oompatilale with the prirrthead. . ' '\ 
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DoscripUon 

BACKGROUND OF THE INVENTION 

Field pf the Inventw: 5 

[0001] The present invention relates to a printing 
device which receives ink from a replaceable ink car- 
trUge and ejects ink dropletlets through nozzle orifices 
thereof onto a printing medium to visually record text 10 
and graphic data on the medlunt 

Related Art: 

[0002] The ink jet printing device Includes a printhead is 
and an ink cartridge for supplying Ink to the printhead. 
The printhead receives print data and generates drive 
signal based on the print data, applies them to piezoe-. 
lectric transducing elements or heat generating means 
to generate mechanical or thermal energy, and pressu- 20 
rizes ink droplets by the thus generated energy to eject 
ink droplets through the nozzle orifices thereof. 
[0003] The print quality of a printed product of a print- 
ing device is determined by various factors, such as 
printhead resolution, ink viscosity, and ink spread in the 25 
printing medium. For improving the print quality, various 
approaches have t>een made: ink characteristic 
improvement, orifice diameter variation in conformity 
with the ink characteristic of an ink selected from among 
inks of the same color, changing of a quantity of an ink so 
droplet, printhead drive method contriving and others." - 
An additkmal approach is to improve the maintenance 
work. Some examples of this approach are to appropri- - 
ate set the period of the flushing fbr orifice clogging pre- 
vention, and to forcibly discharge ink from the printhead 3S 
by sucking ink from the printhead being capped. 
[0004] To secure a print quality of a printed produce 
and a reliability of the device, it Is essential that the 
printhead is compatible with an ink cartridge, viz.. a kind 
of ink contained. To this end. it is necessary to recog- 40 
nize and discriminate a kind of ink cartridge and the 
nature of inK to grasp a type of the printhead, and to 
judge whether or not the printhead Is compatible with 
the ink cartridge. 

[0005] The printed product is used in various waysw . 4S 
The print product is used for outdoor display. An exam- 
ple of this is a poster: The poster needs to be water 
resistant although there is no need of its nature lasting 
fbr a long time. The print product is also used for storage 
purpose One example is a hard copy of a digital cam- so 
era. A light-resistant nature is required for the hard copy 
There is a case where the use purpose of one print 
product is greatly different from that of another. An 
example of this case is the combination of the poster 
and the hand copy of the digital camera. When the print- 55 
ing device has been used for printing the posters and 
then is used for printing hard copies, the kind of ink thus 
far used must be changed to another kind of ink. In this 



case, the ink cartridge must also be replaced with 
another containing the ink to be used. j . 

[0006] The ink cartridges used for the ink jet printing 
device are categorized into two types of ink cartridges, 
an ink cartridge containing black ink and an ink car* 
fridge containing color ink or inks. Therefore, when one 
print purpose is changed to another print purpose, 
those ink cartridges nust be changed to the ink car- 
tridges suitable for the latter print purpose. 
[0007] As described above, either In case of a printing 
device with a printhead which has a long Rfetime and is 
replaced with another printhead every time the print pur- 
pose IS changed to another or in case of a printing 
device using a disposable printhead of which the life- 
time is much shorts than that of the printing device, the 
combination of the printhead and the Ink cartridge is fre- 
quentiy changed. Therefore, it is necessary to exactly 
judge the compatibility of the printhead with the Ink car- 
fridge. 

SUMMARY OF THE INVENTION 

[0008] For the reasons mentioned above, an ot>ject of 
the present invention is to provide an ink jet printing 
device which is capable of judging a compatibility of a 
print head with an ink cartridge as mounted thereby to 
avoid any miss printing and also to prevent the print 
head from being damaged due to an improper ink car- 
tridge.'^' v -'^ -ii:-:),:^..^.!^:::'. . ;: 
[P009] A second object of the invention is to provkf e 
an Inkjet printing device in which, when a plurafity of ink 
cartridges are empfoyieid, the printing device perionns a 
printing operation wh«i ttie ink carfridges as mounted 
are compatible'with each other, so that the print quality 
and reliability can be assured. ' 
[0010] Another object of the present invention is to 
provide an ink cartridge adaptable for an Inkjet printing 
device fiaving above advantages. 
[0011] To achieve the above objects, the present 
invention provides an ink jet printing device tiaving a 
printhead for ejecting ink in the form of Ink droplets, an 
ink carfridge for supplying inkto the printhead. and con- 
frd means for confrolling the printhead in accordance 
with print data. The Ink jet printing device of the present 
invention is Improved by first storage means, provided 
on a printftead, for storing data of a type of the print- 
head; second storage means, provided on an ink car- 
fridge, for storing data of a kind of ink contained in the 
ink cartridge and types of printheads compatS)le with 
the ink cartridge; and confrol means operating such that 
the control means judges whether or not an ink car- 
fridge is compatUe with a printhead on the basis of 
data read out of the first and second storage means, 
and causes the ink jet printing device to perform a print- 
ing operatkm when the ink cartridge is compatible with 
the printhead. 

[001 2] The ink jet printing device drives the printhead 
so that the printhead is compatible with a kind of ink. on 



2 



3 



EP0960736A1 



4 



the basis of data stored in the first and second storage 
means, and peribrms a printing cperaticMi. and further 
an ejection-recovery operation and an ink charging 
operation. 

BRIEF PESCRIPTIQNQF THE PRAWINQS 
[0013] 

Rg. 1 is a perspective viSMr showing an ink jet print- 
ing device constructed aocording to the present 
invention; •'' ' 

Rgs. 2A arKi 2B show spedfk: structures of an ink 
cartrkige hojder mounted on a carriage and an ink 
cartrkige attached to the holder; 
Rg. 3 is a tslock diagram showing a control system 
of incorporated into the ink jet printing device of the 
viventiMi; 

Rg. 4 is a flow chart showing the operation of the 
control system of the printing device: 
Rg. S is a perspective view showing an ink jet print- 
ing device which is another embodiment of the 
present invention; 

Rg. 6 is a block diagram showing a control system 
of incorporated into the Rg. 5 printing device; 
Rg. 7 shows a structire including an ink cartridge 
and a canlage; and 

Rg. 8 is a flow chart showing the operation of the 
control system of the Rg. 5 printing dedce; 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0014] The preferred embodiments of the present 
invention will now be descried with reference accom- 
panying drawings. 

[001 5] Rg. 1 is a perspective view showing an ink jet 
printing device constructed according to the present 
invention, In the figure, a caniage 1 couples with a 
motor 3 by means of a timing belt 2. The caniage 1 is 
movable in parallel with a platen 5 while being guUted kyy 
a guMe member 4. A printhead 7 is mounted on the sur- 
face of the carriage 1 which is confronted wKh a printing 
medium 6, which takes the fbrm of a printing paper. An 
ink cartridge 8. wfiich is for supplying ink to the print- 
head 7» is detachaUy attached to the upper surfece of 
the carriage 1. 

[001 6] A capping member 9 for sealing the printhead 
7 and a cleanir^ wiper 10 are located in a rwn-printing 
region within the ink jet printing device. In the embodi- 
ment, the capping member 9 is coupled to a suction 
pump 12 powered by a paper-feeding motor 11. When 
the printing device is rest in printing, the nozzle-orifice 
face of the printhead 7 is sealingly capped with the cap- 
ping memlMr 9. so that ink in the nozzle orifices is pre- 
vented from being dried. When the nozzle orifices are 
clogged, the capping member 9 is applied to the nozzle- 
orifice face of the printhead 7. In this state, the suction 



pump 12 a;^ies a negative pressure to the nozzle-ori-' 
f ice face, and causes the printhead 7 to discharge ink 

therefrom. 

[0017] The printhead 7 is electrically connected to 
5 control means 1 4 through a flexible cable 13. Comnruni- 
cation means 1 6 is disposed in the vicinity of a rrxiving 
path of the ink cartridge 8. The control means 14 com- 
municates with data storage means 15 through the 
communication means 16. 
10 [001 8] The data storage means 1 5 stores data repre- 
sentative of the following items or character series hav- 
ing meaning representing the following data: 

1) kind or properties of ink contained in the ink car- 
is tridge. types of printheads that may be used, 

2) effective quantity of contained inK viz., the quan- 
tity of ink that may be used for printing, quantity of 
an ink droplet of each printheadi 

3) flushing period of each printhead, the nuniser off 
20 ink droplets to be ejected for flushing, flushing con- 
tinuation, maintenance condittons such as drive 
signal voltage for flushing, s^nal appGcation time 
and changing rates of voltage and current 

4) maintenance parameters at the time of ink charg- 
es ing. such as suction pressure, suction rate, pump- 
ing time and suction amount (when the ink cartridge 
is replaced with another in accordance with a type 
of printhead used, a suction punp is operated to 
apply a negative pressure to the nozzle orifice 

30 wherek>y ink is forcibly sucked from the printhead). 

PN)19] In a case where various Mnds of data are 
stored by the character series, the memory capacity of 
the data storage means 1 5 can be reduced because the 

95 printing device sMe stores theren data for decoding the 
data. ..... 

[0020] Referring to Rgs. 2A and 2B. there are shown 
specific structures of an ink cartridge holder 20 and the 
ink cartridge 8. The ink cartridge holder 20 holds the ink 

40 cartrMge 8 therein. A printhead 7 is mounted on the sur- 
face of the carnage 1 which Is confronted wHh a printing 
medium 6. An ink supply needle 22 is planted in a bot- 
tom surface 21 of the housing member at a position cor- 
responding to an Ink supply port 18 of the ink cartridge 

45 8. The ink supply needle 22 Is comnunicatively con- 
nected to an ink passage of a printhead k>ody 24 by way 
of an ink supply passage 23 formed in the ink cartridge 
holder 20. with the connection, ink may be supplied 
from the needle to the prirrthead 7. 

so [0021] Cartridge-attachment detecting means 25 is 
fixedly attached to the surface of the ink cartridge hokfer 
20, which is at>utted against the ink cartrkJge (in this 
embodiment it is the bottom surface 21 of the ink car- 
tridge hokfer). The cartridge-attachment detecting 

65 means 25. which may be appropriate switch means, is 
operated when the ink cartridge 8 is attached to the car- 
riage 1. 

[0022] A circuit board 26 is mounted on one of the 
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Sides of the nk cartridge holder 20. while being dectri- . 
caOy connected to the flexible cable 13. A drive-signal 
generating semicorviuctor device 28 and storage 
means 29 are fedbricated into the circuit board 26. The >^ 
drive-signal generating semiconductor device 28 gener* 5 
ates printhead drive signals in response to print signals . 
coming in through the flexible cable 1 3. Data represent- . 
ative of the type and specifications of the printhead 7. 
and data representative of drive conditions are stored in . 
the storage means 29. - - • . 10 

(0023] The printheads, even if manufactured in the 
same manufacturing process, are slightly different In dot 
size and Ink droplet flying speed. Data for con-ecting 
those differences is also stored in the storage means 
29. 15 
[0024] The ink cartridge 8 includes an ink chamber 30 
containing Ink and an ink supply port 18. which commu- 
nicates with the ink chamber 30 accommodating therein 
an urethane foam serving as a porous member impreg- 
nated with ink whOe liquid tightly engaging vvith the ink 20 
supply needle 22. The data storage means 15 is 
mounted on a location of the ink cartrkige 8. which does 
not hinder the attachment of the ink cartridge 8 to the 
ink cartridge holder 20. In this embodiment, such a loca- 
tion is the t9>per surface of the ink cartridge 8. .25 
[0025] The communication of , the communication 
means 1 6 with the data storage means 15 is periormed 
in a wireless manner. In an alternative, a contact is pro* 
vided on the surface of the Ink cartridge 8 where the 
cartridge is confronted with the ink cartrMge holder 20. 30 
and the data storage means 15 is connected to the con- 
tact by means of a cable to set up a communication path 
between the data storage means 15 and the control ./ 
means 14. 

[0026] Turning now to Rg. 3. there is shown a control 3S 
system of incorporated into an ink jet printing device, 
which is constructed according to the pres&it invention, * 
In the f ^ure, control means 40 receives print data from 
a host computer (not shown] and controls the carriage- 
drive motor 3 in accordance with the print data, and con- 40 
trols head drive means 41 of the drive-signal generating 
semiconductor device 28 of the printhead 7. To this end. 
the control means 40 generates drive control signals 
based on the print data, and drive signals for the flush- 
ing (for orifice-dogging removal). 45 
[0027] Pump drive means 42 controls the number of 
revolutions and a suction time of the suc^on pump 12 
when the ink cartridge 8 is replaced with another car- 
tridge or when the printhead 7 suffers from ctogging. In 
this case, the suction purrp is driven to apply a negative so 
pressure to the printhead 7 in a state that the printhead 
is sealed with the capping member 9. 
[0028] Resklual ink-level managing means 43 calcu- 
lates a quantity of consuming ink by use of the quantity 
of contained ink that may be used for printing and the 65 
quantity of one ink droplet which are stored in the data 
storage means 15 of the ink cartridge 8. and drive con- 
ditions of the drive by the head drive means 41. artd 



then a quantity of residual ink (residual ink level) in the 
ink cartridge 8. > 
[0029] The operatkm of the thus arranged control sys- 
tem of the printing device wiil be descritsed with refer- 
ence to Rg. 4 showing aflow chart 
IP030] Upon power on (step (a)), the control means 40 
judges whether or rwt the ink cartridge 8 is attached to 
the carriage (step (b)). When it is not attached, an alarm 
is generated to request the us& to attach the ink car- 
trkJge to the carriage (step (c)). 
[0031] Responding to the alann, the user attaches an 
Ink cartridge 8 to the caniage (step (d)). Then, the con- 
trol means 40 reads data out of the data storage means 
15 of the ink cartrklge 8 and the storage means 29 of 
the printhead 7 (st^ (e)). and judges whether or not the 
ink cartridge 8 Is compiatible with the printhead 7 (step 
(f)).. ... 
[0032] When the answer is YES. the control means 40 
reads ink charging conditions from the data storage 
means 15 and the storage means 29 (step (g)). . 
[0033] The pump drive means 42 moves the carnage 
1 up to a capping position and caps the printhead 7 with 
the capping member 9. Then, the pump drive means 42 
controls preset charging conditions, i.e.. a suction force 
and a suction time of the suction pump 12. and causes 
the printhead 7 to forcibly discharge ink at a suction 
pressure and a suction time, which are suitable, for 
structural conditions of the attached, printhead 7. such 
as the number of nozzles and the nozzle orifice diame- 
ter, and ink properties, ag.. ink viscosity of the ink car- 
trklge 8. With the pumping actioa when a printhead is 
f ffst attached to the caniage. ink is charged to the print- ~ 
head while discharging out of the printhead a liquid 
which was charged into the printhead 7 at a factory. 
When it is replaced with another printhead. the ink. 
charging is performed while discharging out of the print- - 
head air bubbles entering the printhead 7 when the ink { 
cartridge 8 is attached to and detached ifrom the car- 

riaga . . . 

[0034] VVhere the number of nozzles of the printhead 

7 attached is large or ink contained in the ink cartridge 

8 has high viscosity, the suction pressure is inaeased to 
secure a rel^e charging of ink. Where tiie number of 
nozzles of the printhead is small or the nozzle orifice 
diameter is large, the suction pressure is decreased to 
decrease ink consumption. 

[0035] When an ink cartridge not compatible with the 
printhead is loaded or a replaced printhead is compati- 
ble witti the ink cartridge, an alarm is issued to call up 
the user to replace the ink cartridge 8 or the printhead 7 
with a compatible one (step (!)). With this, print quality 
degradation resulting from the use of an inproper ink 
and wear of the printhead 7 are prevented in advance. 
[0036] When a new ink cartridge 8 or a new prmttiead 
7 is substituted for the old one (step (f)), the control 
means returns to the step (e) and judges whether or not 
the new ink cartridge or the new printhead is compatible 
with the printhead or the ink cartridge. 
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[0037] When an ink cartridge 8 has been attached at ' 
tfie time of power on (step (b)), the control means reads 
data from the data storage means of the printhead 7 
and the ink cartridge 8, and judges whether or not the 
ink cartridge fs compa t ib le with the printhead (step (1)). 5 
tf the answer is NO, an alarm is issued to call on the 
user to rqslace the ink cartridge 8 or the printhead 7 
with a suitable one (steps (i) and (D). 
[0038] When it is confirmed that proper ink lias been 
charged into the printhead 7, the conM means reads 10 
data from the data storage means 15 of the ink cartridge 
8 and the storage means 29 of the prmthead 7; sets ink- 
drop ejection conditions at the time of printing or recov- 
ering of ejection capabiGty (step (m)); and waits for the 
inputting of print data (step (n)). is 
[0039] When print data comes in this state, the control 
means 40 causes the head drive means 41 to output 
drive signals to form dots on the printing paper in 
accordance with the print data under the conditions 
desal>ed by the data read out of the data storage 20 
means 1 5 of the ink cartridge 8 and the storage means 
29 of the printhead 7. At this time, the control means 
adjusts voltage value, voltage applying time, and chang- 
ing rates of voltage and cunrent in consideration with the ^ 
ink*drop discharging characteristic of the printhead 25 
stored in the storage means 29 of the printhead 7. and 
causes the printhead 7 to eject ink droplets through its 
nozzle orifices so that the dots formed are equal in size 
to those formed by the same type of printhead and the 
dots formed by the ink droplets ejected through all the 30 
nozzle orifices are uniform in size (step (o)}. 
[0040] When a signal representative of a flushing 
period indicated by ejectron-capability restoring data 
stored in the data storage means 15 for each type of 
printhead (step (p)) is input to the control means 40. ss 
then the control means moves the cam*age 1 to a region 
out of the printing region, and confronts the printhead 7 
with an ink receptacle, e.g.. the capping member 9; it 
produces drive signals to the printhead 7; and causes - 
the printhead 7 to eject the number of ink droplets 40 
d^ned tiy the ^ecting-capaft>ility data or the number of 
ink droplets corresponding to a determined quantity of 
ink (step (g)). 

[0041] In case where the printhead used has small ori- 
fice size, and ink used contains solvent of high evapo- 45 
rating rate and is high in its viscosity Increasing rate, the 
flushing period is set to be relativeiy short or the quan- 
tity of ink ejected through the flushing operatton is 
increased. 

[0042] The ink-level managing means 43 counts the so 
number of ink droplets ejected from the printhead 7 at 
the time of printing operation or at the time of ejection- 
capability recovering operation: it multiplies the count by 
the ink quantity per ink-drop stored in the data storage 
means 15 of the ink cartridge 8. and adds the quantity 65 
of ink ejected in the form of ink droplets to the quantity 
of ink sucked by the suction pump 12 (residual ink level 
management): and stores tfie quantity of ink left in the 



ink cartridge 8 into tfie data storage means 15 thereof. 
When the control means 40 judges that tfie residual ink 
level is at the near end, an alarm is generated to request 
the user to replaoe the present ink cartridge wfth a new 
one. 

[0043] Also in this case, the ink contained in the Ink 
cartridge 8 can be fully utilized for printing irrespective 
of the connbinatnn of the printtiead 7 and the ir^ car- 
tridge 8 since the quantity of each ink droplet and ttie 
quantity of Ink sucked by the suction pump 12 are stored 
(in tfie form of data) tor the type of the printtiead 7 in tfie 
data storage means 15. ^ ; : -i • ^: 
[0044] Even in the case of one printtiead. the quantity 
and the flying speed of tfie ink droplet can be adjusted 
by changing drive conditions of the printtiead. 
[0045] The quantity of ink used every printtiead and 
every drive condition can l>e computed if ttie data repre- 
sentative of the type and drive conditions of ttie print- 
head are stored in the storage means 29 of the 
printtiead 7, and the drive conditions of ttie printhead 7 
compatible with ttie ink cartridge 8. and ttie quantity of 
ink contained in ttie ink cartridge are stored in tfie data 
storage means 15 of the ink cartridge 8. Such an oper- 
ation is continued till the print data terminates (step (r)). 
[0046] An ink jet printing device for color printing is 
illustrated in Rg. 5. As shown, tn this case, the cam'age 
1 includes two cartildge receptacles la and lb. one tor 
receiving a black ink cartridge 50 containing black ink 
and the other for recoving a color ink cartridge 51 con- 
taining color ink or inks. = ; ' ..f.' 
[0047] When one of the ink cartridges is used 14) and . 
needs to be replaced witti a new one. or when the spec- 
if ication of ttie print product is changed to arottier and 
ttieinkcartridgeisreplaoedwittianotherinkcBrtridgeto < 
change a type of ink to anottier type of ink. ttie user 
tends to mistakenly attach ink cartrklges of which ttie 
specifications are different for black ink and cofor ink. 
[0048] Referring to Rg. 6. there Is shown a control 
system of an ink jet printing device which is designed to 
cope witti ttie mistaken attachment of the ink cartridges. 
As shown, storage means 52 and 53 are attached to ttie 
ink cartridges 50 arKl 51. respectively. The control 
means 40 makes an access to those storage means 52 
and 53 ttiraugh communication means (which takes ttie 
fomi of contact members 54 and 55 fan thte embodi- 
ment). . 
[0049] The control system ofthe embodiment includes 
storage means 44 ttiat may be accessed t>y ttie control 
means 40. The storage means 44 stores data indicating 
whettier or not ttie two ink cartridges attached to the 
printhead are compatUe. 

[0050] Rg. 7 shows a stiiicture including an ink car- 
tridge and a carriage by use of a black ink cartridge. The 
ink cartridge accesses its stwage means in contact 
manner. Semiconductor storage means 52 is mounted 
on ttie surface (side surface in ttiis instance) of the ink 
cartridge which is confronted with the caniage 1 when it 
is attached to the carriage 1. A circuit board 57 is 
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mounted on fh same ewface. TYie t)oard 57 includes - 
an electrode 56 to be in contact with the semiconductor 
storage means 52. A contact 58 is provided on the car- 
riage. The contact 58 is r^iientiy pressed against the 
electrode 56 of the circuit board 57. 5 
[0051] The storage means 52 and 53 of the black ink 
cartridge 50 and the color ink cartridge 51 store the data 
representative of the following items or character series 
code having meaning representative the following data: 
' • . -10 

1) kind or properties of ink contained in the ink car- 
tridge, types of printheads that may be used. 

2) effective quantity of contained ink, viz.. the quan- ' 
tity of ink that may be used for printing, qiantrty of 

an ink droplet of each printhead, is 

3) flushing period of each printhead. the number of 
ink droplets to be ejected for flushing, flushing con- 
tinuatioa maintenance conditions such as drive 
signal voltage for flushing, signal applicatfon time . 
and changing rates of voltage and current. 20 

4) maintenance parameters atthe time of Inkcharg- . 
ing, such as suction pressure, suction rate, pump- 
ing time and suction amount (when the ink cartridge 

is replaced with another in accoidance with a type 
of printhead used, a suction pump is operated to 25 
apply a negative pressure to the nozzle orifice ' 
whereby ink is forcfoly sucked from the printhead). 
and ■ • 

5) data representative of a kind or speoTication of 

ink contained in one of ink cartridges to be attached 30 
or a type of the same. /^ y: 

[P052] In a case where varkNis kinds of data are 
stored tiy the character series, the memory capacity of 
the data storage means 52. 53 can be reduced because 3S 
the printing device side stores therein data for decoding 
the data 

[0053] The black arxf color inks for printing on a high 
light-resistant printing paper at high quality, used for out- 
door display, are different in viscosities and odor devel- 40 
opment from the ink used for usual business document ^ 
priming. Therefore, the black and color ink cartridges 50 
and 51 used for producing the print for outdoor display 
must be those exclusively used for this purpose; other- 
wise, a print quality of ttie resultant print product wouM . 45 
be unsatisfactory 

[0054] For this reason, it is necessary to judge 
whetiier or not the two ink cartridges 50 and 51 are 
appropriate to the print purpose t>efore the color print- 
ing, so 
[0055] The present embodiment hxfges a type of ink 
cartridge to be used in a manner of a flow chart shown 
In Rg. 8. 

[0056] As shown, when the black ink cartridge 50 is 
attached to the carriage 1 (step (a), the control means ss 
40 reads data out of the semiconductor storage means 
52 of the black ink cartridge 50. and judges whetiier or 
not ttie ink cartridge is conpatible witti ttie printtiead 7 



(step(c)). 

[0057] When ttie compattoility of ttie cartridge witti the 
printhead is unknown or the cartridge is incompatible 
wttti the same, the ink jet printing device does not per- 
form the operation of ctiarging ink into the printhead and 
stops the subsequent operation. Further, ttie control 
means causes display means of ttie printing device or 
ttie host contputer to display an alarm message The 
black ink cartridge is incompatible witti ttie printtiead" 
(step (d)). and waits till another ink cartridge is attached 
to ttie carriage (step (e)). 

[0058] When an ink cartridge, wNch is attached again 
or first attached to the carriage, is compatible with the 
printtiead 7; the control means checks if a preset 
number of ink cartridges have been set to ttie canriage 1 
(step(f)). 

[0059] When ttie next ink cartrkige(cofor ink cartridge 
in ttiis embodiment) is attached to ttie carriage before a 
preset time elapses, ttie control means 40 reads data 
from the storage means 53 (step (b). and judges 
whettier or not ttie attached ink cartridge is compatible 
witti ttie present printtiead 7 (step (c)). When ttie preset 
time elapses, the control means advances to the next 
step. ' >- >v'. 

[0060] When ttie compatibility of ^e ink cartridge witti 
the printtiead is unknown or ttie cartridge is incompati- 
ble with ttie printhead. the ink jet printing device does 
not perform ttie operation of charging ink into the print- 
head and stops ttie subsequent operatioa Furttier. ttie 
control means causes display means of ttie printing 
devtoe or ttie host computer to display an alarm mes- 
sage "The Uack ink cartridge is incompatible witti ttie 
printtiead* (step (cQ), ami waits till anottier ink cartridge 
is attached to the carriage (step (e)). : > 
[0061] When ttie color ink cartridge is compatible witti 
the prirtthead 7, the control means 40 judges whether or 
not the print specifications of the black ink cartridge 50 
are equal to ttiose of ttie color ink cartridge 51 (step (h)]. 
When those are not equal, viz.. the former is for ttie out- 
door d*^Iay printing while the latter for business doc- 
ument printing purpose, the control means stops the 
subsequent operation of ttie printing devfoe, and causes 
display means of ttie printing device or ttie host compu- 
ter to display an alarm of mismatching of the cartridge 
specffications. 

[0062] When ttie user replaces one of ttie ink car- 
tridges with another cartridge in response to an alarm 
message (step (D), the conttol means 40 repeats the 
steps (b) to (e). When it confirms ttiat ttie ink cartridge 
is compatible witti ttie printtiead 7, and that ttie specifi- 
cations of the ink cartridges are equal, ttie control 
means 40 reads ttie specifications of the previous black 
and cofor ink cartridges 50 and 51 ttiat are stored in ttie 
storage means 44 (step 04. and checks whettier or not 
ttie specifications of ttie present ink cartridges 50 and 
51 are equal to those of ttie previous ink cartridges 50 
and 51 (step (1)). When the specHications of ttiose car- 
tridges are equal, the control means causes the suction 
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pump to suck euch a quantitsr of ink (e.g.. 0.2cc) as to 
remove air bubbles entering Ihe prinfhead 7 at the time 
of cartridge replacement, tfirough the pump drive 
means 42 (step (m)). 

[0063] When the specftications of the r^laced ink car- 
tridge are different from those of the previous ink car- 
tridge, a relaliveiy large quantity of ink is forc&ly sucked 
to remove the ink of the previous Ink cartridge which is 
left in the printhead 7 and the passageway. This quantity 
of ink to be sucked is app r ox imat ely 0.4cc (step (n). 
[0064] When the operation of charging ink to the print- 
head 7 terminates, the control means 40 stores data of 
the spedftcations of the black and color ink cartridges 
50 and 51 into the storage means 44 (step (o)). and 
allows the printing device to perform the subsequent 
operation (step (p)). 

[0065] The ink jet printing device thus constructed 
successfully prevent the print quality degradation, 
caused by a mistaken selection of the ink cartridge. ^ 
[0066] While the semiconductor storage means are 
used for the storage means for storing various data In 
the above-mentioned embodiments, it wiD readSy be 
understood that the semiconductor storage means may 
be substituted by any other suitable storage means, 
such as magnetic storage means and optical storage 
means. 

[0067] tn the above-mentioned embodiment, to supply 
ink to the printhead. the ink cartridge or cartridges are 
mounted on the carriage. Alternatively, ink may be sup- 
plied to the printhead by use of an ink supply tube pro- 
vided in the housing. 

[0068] In addition, according to the embodiment as 
described above, it is judged vvhether the ink cartridge 
is compatible with the print heed. However, it is not nec- 
essary to judge the compalibflhy of the ink cartridge with 
the print head in a case where the printing deyice 
employs a print head which is high compatibility. In this 
case, merely judgement of the compatibility of the ink 
cartridges may k^e suff iderrt and the printing result with 
a desired quality can be achi eved. 
[0069] As seen from the foregoing description, an ink 
jet printing device constructed according to the present 
invention comprises: first storage means, provided on a 
printhead. for storing data of a type of the printhead: 
second storage means, provkf ed on an ink cartridge, lor 
storing data of a kind of ink contained in the ink car- 
tridge and types of printheads compatible with the ink 
cartridge; and control means operating such that the 
control means judges whether or not an ink cartridge is 
compatible with a printhead on the t>asis of datas read 
out of the first and second storage means, and causes 
the ink jet printing device to perform a printing operation 
when the ink cartridge is compatitsle with the prirrthead. 
The ink jet printing device thus uniquely constructed can 
produce the following advantages. Rrstly. the printing 
device prevents print defect and damage of the print- 
head, which are caused by the incompatibility of the ink 
cartridge with the printhead. The ejection capabO'rty of 



the printhead can recovo'ed in acoorttanoe with ir^ 
characteristic variation and change of the type of the 
printhead by use of the datas stored in the first arvi sec- 
ond storage means, arxf further the charging of ink to 
5 the printhead can be performed. Therefore, the per- 
formances of the printing device, even if it is of the con- 
• ventional type, are improved, with the improvement of 
the ink and the printhead. 

10 Claims 

1. An ink jet printing device having a printhead for 
^'acting ink in the form of ink droplets, an ink car- 
tridge for supplying ink to said printhead. and con- 
is trol means for controlling said printhead in 

accordance with print data, the ink jet printing 
device comprising! 

■ first storage means.for.storing data of types of 
20 printheads; 

second storage means^ provMed on an ink car- 
tridge, for storing data of a ta'nd of ink contained 
. in said ink cartridge and types of printheads 
compatble with said ink cartridge; and 
25 control means operating such that saki control 

means judges whether or not an Ink cartrklge is 
> compatOsle with a printhead on the k>asis of 
datas read out of said first and second storage 
means, and causes said Inkjet printing derice 
30 to perform a printing operation virhen the ihk 

cartridge is compatible with the printhead. < 

2. An ink jet printing device accoiding to claim 1. 
wherein said first storage means for storing data of 

35 a type of the printhead is provUed on a printhead. 

3. An ink jet printing device according to claim 1, 
wherein data each representative of a quantity of 
one ink droplet ejected from each type of printhead 

40 are stored in said second storage means. . 

4. An ink jet printing device according to daim 1. 
wherein maintenance data each representative of 
each type of printhead are stored in said second 

45 storage means. 

5. An ink jet printing device according to daim 1. 
wherein data representative of drive conditions for 
said printhead are stored in said first storage 

so means, and data each representative of a quantity 
of ink consumed for the drive conditions of each 
compatible printhead are stored in said second 
storage means. 

55 6. An Ink jet printing device, comprising: 

a printhead for ejecting kilack ink and color ink 
in the form of ink droplets; 
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at lest two inK cartridges lor SMpplying ink to 
said printhead. said mk cartridges includes a 
data Storage means for Storing data of types of 

inks; and 

control means for controlling satd printhead in s 
. accordance with print data said control means 
judges whether ink cartridges as mounted are ' 
compatible or incompatftile with each other on 
the basis of the data stored in said data storage 
means, and causes said ink |et printing device 10 
to peilbrm a printing operation when said Ink 
cartridges are compatible with each other. 

7. An ink jet printing device according to dalm 1, 
wherein one of said data storage means stores is 
therein data representing the kind of print heads 
whk:h are compatible with the ink cartridge, and 
said control means judges the compataaility of said 

Ink cartridge with said printhead and allows the 
printing device to perform a printing operation when 20 
they are compatible with each other. 

8. An ink jet printing device according to datm 6. 
wherein said control means changes a quantity of 

mk to be sucked at the time of charging Ink to said 25 
printhead in accordance with the specifications of 
inks before and after saki ink cartridge is replaced 
with another. 

9. An ink jet printing device according to daim 6, fur- 30 
ther cornprising storage means for storing the spec- 
iHcations of ink contained in saki ink cartridge 
previously attached. 

10. An ink cartridge for an ink jet printing device havmg 3S 
a printhead, comprising: 

a housing containing Ink therein; 

an ink supply port for supplying Ink in said 

housing to the printhead of the printing device; 40 

and 

storage device for storing data of a kind of the 
ink contained In said housing and types of 
printheads compatible with the Ink cartridge. 

4S 

1 1. An ink cartridge for an Ink jet printing device having 
a printhead, comprising: 

a housing containing ink therein; 

an ink supply port for supplying ink in said so 

housing to the printhead of the printing device; 

and 

storage device for storing data representative 
of kinds of inks that may be used if those kinds 
of inks are property combined. 65 

12. An ink cartridge for an ink jet printing apparatus 
having a printhead, conprising: 



' a housing containing ink therein; 

an ink supply port disposed on said housing for 
supplying ink in sakJ housing to the prihthead; 
and 

. storage device for storing data of a kind of ink 
contained in said ink cartridge and types of 
printtieads comp atib le with saki ink cartridge 
and a quanti^ of one ink droplet ejected from 
each type of the printhead. 

Amended daims in accoidance with Rule 86(2) 
EPC. ' ... . 

1. An Ink j^ printing device having a printhead for 
meeting ink In the fomri of ink droplets, an ink car- 
tridge for supplying ink to said printiiead. and con- 
trol means for controlling said printhead in 
accordance with print data, tiie ink jet printing 
device comprising: 

first storage means fbr storing data of types of 

printheads; -.^ ^ . ■ . 

second storage means, provided on an ink car- 

- tridge, for storing data of a kind of ink contained 
in said ink cartridge and types of printheads 
compatible with saki ink cartrkige; and 

. control means operating such tiiat saki control 
means judges whether or not an ink cartridge is 
compatible witti a printhead on the basis of 
dates read out of said first and second storage 
means, and causes said Ink jet printing devfoe 

1 to perform a printing operation when the ink 
cartridge is compatible with the printhead. > . 

2. An ink jet prinb'ng device according to daim 1. 
wherein said first storage means for storing data of 
a type of the printhead is provkied on a prirrthead. 

3. An ink jet prirrting device according to daim 1. 
wherein data each representative of a quantity of 
one Ink droplet ejected from each type of printhead 
are stored in said second storage means. 

4. An ink let printing device according to daim 1, 
wherein maintenance data each P^>resentative of 
each type of primhead are stored In said second 

storage means. 

5. An ink jet printing device according to daim 1. 
wherein data representative of drive conditions for 
said printhead are staed in said first storage 
means, and data each representative of a quantity 
of ink consumed for the drive conditions of each 
compatft)le printhead are stored in said second 
storage means. 

6. An Inkjet printing device, comprising: 
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a printhead for ejecting black ink and color ink 
in the form of ink droplets; 
at lest two ink cartrkJges for supplying ink to 
said printhead. said ink cartridges includes a 
data storage means for storing data of types of 
inks: and 

control means for controlling said printhead in 
accordance with print data, said control means 
judges whether ink cartridges as mounted are 
compat3)le or incompatible with each other on 
the basis of the data stored in said data storage 
means, and causes said ink jet printing device 
to perform a printing operation when said ink 
cartridges are compattl3le with each other. 

7. An ink jet printing device according to daim 6, 
wherein at least one of saM data storage means 
stores therein data representing the kind of print 
heads which are compatble with the Ink cartridge, 
and saU control means judges the compatibility of 
said ink cartrMge with said printhead and allows the 
priming device to perform a printing operation when 
they are compatible with each other. 
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12. An ink cartridge for an ink jet printing apparatus 
having a printhead, oomprismg: 

a housing containing ink therein: 
an ink supply port disposed on said housing for 
supplying ink in said housing to the printhead: 
. and 

storage device lor storing data of a kind of ink 
contained In said ink cartridge and types of 
printheads compatible with said Ink cartridge 
and a quantity of one ink dnsplet ejected from 
each type of the printhead. 



8. An ink jet printing device according to daim 6, 
wherein said control means changes a quantity of 
ink to be sucked at the time of charging ink to said 
printhead in accordance with the specifications of 
inks before and after said ink cartrkJge is replaced 
with another. 



25 



9. An ink jet printing device according to daim 6. 
further comprising storage means for storing the 
speci f ications of ink contained in said ink cartridge 
previously attached. 



35 



10. An ink cartridge for an ink jet printing device 
having a printhead. comprising: 

a housing containing ink therein: 40 
an ink supply port for supplying ink in said 
housing to the printhead of the printing device; 
and 

storage device for storing data of a kind of the 
Ink contained in said housing and types of 45 
printheads compatUe with the ink cartridge. 



11. An ink cartridge for an ink jet printing device 
having a printhead, comprising: 

so 

a housing corrtaining ink therein; 

an ink supply port for supplying ink in saki 

housing to the printhead of the printing device: 

and 

storage device for storing data representative ss 
of Mnds of inks that may be used if those kinds 
of inks are property combined. 
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